The medial septum/diagonal band complex (MSDB) controls hippocampal excitability, rhythms and plastic processes. Medial septal neuronal populations display heterogeneous firing patterns. In addition, some of these populations degenerate during age-related disorders (e.g. cholinergic neurons). Thus, it is particularly important to examine the intrinsic properties of theses neurons in order to create new agents that effectively modulate hippocampal excitability and enhance memory processes. Here, we have examined the properties of voltage-gated, K + currents in electrophysiologically-identified neurons. These neurons were taken from young rat brain slices containing the MS/DB complex. Whole-cell, patch recordings of outward currents were obtained from slow firing, fast-spiking, regular-firing and burst-firing neurons. Slow firing neurons showed depolarization-activated K + current peaks and densities larger than in other neuronal subtypes. Slow firing total current exhibited an inactivating A-type current component that activates at subthreshold depolarization and was reliably blocked by high concentrations of 4-AP. In addition, slow firing neurons expressed a low-threshold delayed rectifier K + current component with slow inactivation and intermediate sensitivity to tetraethylammonium. Fast-spiking neurons exhibited the smaller I K and I A current densities. Burst and regular firing neurons displayed an intermediate firing phenotype with I K and I A current densities that were larger than the ones observed in fast-spiking neurons but smaller than the ones observed in slow-firing neurons. In addition, the prevalence of each current differed among electrophysiological groups with slow firing and regular firing neurons expressing mostly I A and fast spiking and bursting neurons exhibiting mostly delayer rectifier K + currents with only minimal contributions of the I A . The pharmacological or genetic modulations of these currents constitute an important target for the treatment of age-related disorders.
a b s t r a c t
The medial septum/diagonal band complex (MSDB) controls hippocampal excitability, rhythms and plastic processes. Medial septal neuronal populations display heterogeneous firing patterns. In addition, some of these populations degenerate during age-related disorders (e.g. cholinergic neurons). Thus, it is particularly important to examine the intrinsic properties of theses neurons in order to create new agents that effectively modulate hippocampal excitability and enhance memory processes. Here, we have examined the properties of voltage-gated, K + currents in electrophysiologically-identified neurons. These neurons were taken from young rat brain slices containing the MS/DB complex. Whole-cell, patch recordings of outward currents were obtained from slow firing, fast-spiking, regular-firing and burst-firing neurons. Slow firing neurons showed depolarization-activated K + current peaks and densities larger than in other neuronal subtypes. Slow firing total current exhibited an inactivating A-type current component that activates at subthreshold depolarization and was reliably blocked by high concentrations of 4-AP. In addition, slow firing neurons expressed a low-threshold delayed rectifier K + current component with slow inactivation and intermediate sensitivity to tetraethylammonium. Fast-spiking neurons exhibited the smaller I K and I A current densities. Burst and regular firing neurons displayed an intermediate firing phenotype with I K and I A current densities that were larger than the ones observed in fast-spiking neurons but smaller than the ones observed in slow-firing neurons. In addition, the prevalence of each current differed among electrophysiological groups with slow firing and regular firing neurons expressing mostly I A and fast spiking and bursting neurons exhibiting mostly delayer rectifier K
Introduction
The medial septum/diagonal band complex (MS/DB) plays a pivotal role in the synchronization of septohippocampal pathways, pacing oscillatory activity such as the theta rhythm (Andersen et al., 1979; Bland and Oddie, 2001; Bland et al., 1999; Bland and Bland, 1986; Jackson and Bland, 2006; Lawson and Bland, 1993) . It is largely known that neurons in the MS/DB express diverse intrinsic membrane properties (e.g. firing pattern, action potential width, afterhyperpolarizing potentials and accommodation), which tend to correlate with their neurochemical phenotypes (e.g. neurotransmitter content) (Garrido-Sanabria et al., 2007b; Griffith, 1988; Griffith and Matthews, 1986; Knapp et al., 2000; Morris et al., 1999; Sotty et al., 2003) . For instance, slow firing neurons are known to express markers of cholinergic neurons such as acetylcholinesterase, acetylcholine and nerve growth factor * Corresponding author. Tel.: +1 956 882 5048; fax: +1 956 882 5043.
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low-affinity receptor P75 (Garrido-Sanabria et al., 2007b; Griffith and Matthews, 1986; Sotty et al., 2003; Wu et al., 2003; Yoder and Pang, 2005) . Typically, these neurons show prominent slow afterhyperpolarizing potential (sAHP), slow firing frequency, and wide action potentials (Garrido-Sanabria et al., 2007b; Griffith and Matthews, 1986; Matthews and Lee, 1991; Sotty et al., 2003) . In contrast, fast-spiking and burst firing neurons usually express l-glutamic acid decarboxylase (GAD) immunoreactivity, indicating that they are gamma-aminobutyric acid (GABA)ergic neurons (Knapp et al., 2000; Morris et al., 1999; Serafin et al., 1996; Sotty et al., 2003; Yoder and Pang, 2005) . Among this group, parvalbumin-containing neurons have been extensively studied in the MS/DB area. Parvalbumin-positive neurons are characterized in vitro by their salient capability to fire short-duration action potentials at sustained high-frequency rates with little accommodation (Griffith, 1988; Knapp et al., 2000; Morris et al., 1999) . The majority of parvalbumin-containing neurons project their axons toward the hippocampus as part of the septohippocampal pathway (Brauer et al., 1998; Freund, 1989; Kiss et al., 1990; Morris and Henderson, 2000) .
